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KEY TEACHING POINTS•Pulmonary vein hypoplasia is a rare anomaly that occasionally associates in patients with pulmonary artery atresia or hypoplastic left heart syndrome.•A right inferior pulmonary vein is found to have low arrhythmogenicity as a trigger of atrial fibrillation. However, even a narrow pulmonary vein can be a trigger of atrial fibrillation, and thus careful mapping is needed.•In a case with hypoplastic pulmonary vein, using a narrow catheter of 2-F size or equivalent is effective for mapping of the pulmonary vein potential.

Pulmonary vein (PV) isolation (PVI) is a cornerstone of treatment of paroxysmal atrial fibrillation (AF). Electrical isolation is thought to play a crucial role in PVI. PV hypoplasty is a rare anomaly.

Case report {#s0010}
===========

An 82-year-old woman underwent PVI for symptomatic paroxysmal AF refractory to antiarrhythmic drugs. Three-dimensional enhanced computed tomography scanning performed before AF ablation showed hypoplastic right pulmonary veins and arteries. Particularly, the right inferior pulmonary vein (RIPV) was markedly hypoplastic ([Figure 1A](#f0005){ref-type="fig"}), with a diameter of 3.8 mm. Transthoracic and transesophageal echocardiography did not reveal any additional structural abnormalities.

A circular mapping catheter could record PV potentials in both the left superior and inferior PVs. Radiofrequency catheter ablation by extensive encircling PVI using 2 circular mapping catheters was performed, guided by electroanatomic mapping merged with multislice computed tomographic images. The end point was electrical isolation of the PVs, as demonstrated by the duo-decapolar circular mapping catheter. Pulmonary venography performed after the left-sided PVs had successfully been electrically isolated revealed a markedly narrow RIPV. A 2-F multiple electrode catheter (PATHFINDER, Japan Lifeline, Tokyo, Japan) was consequently placed in the RIPV ([Figure 2](#f0010){ref-type="fig"}) and demonstrated spontaneous initiation of AF originating from the RIPV ([Figure 3A](#f0015){ref-type="fig"}). AF terminated spontaneously. PVI was performed to eliminate spontaneous ectopic activities originating from the RIPV. PVI was performed, and right-sided PVs were electrically isolated without recurrence of AF ([Figure 3B](#f0015){ref-type="fig"}). [Figure 1B](#f0005){ref-type="fig"} shows the 3-dimensional electroanatomic mapping of catheter positions of the successful ablation site for the RIPV. The patient was free of procedural complications and discharged from the hospital without any symptoms. She had no recurrences of atrial tachyarrhythmias during the follow-up period of 6 months.

To our knowledge, this is the first report of successful electrical isolation of a hypoplastic PV triggering AF. PV hypoplasia is a rare anomaly that occasionally associates in patients with pulmonary artery atresia or hypoplastic left heart syndrome.[@bib1] Seale et al[@bib2] reported a series of 58 cases of PV stenosis, in which 79% of the cases were associated with cardiac lesion prematurity, and most (62%) of these patients presented with unilateral pulmonary venous involvement, of which 86% of the cases occurred on the left side. Therefore, the present case represents a relatively rare type of PV hypoplasia.

In a previous study,[@bib3] RIPV was found to have low arrhythmogenicity as a trigger of AF; however, as demonstrated in the present case, even a narrow PV can be a trigger of AF, and thus careful mapping is needed. In such cases, using a narrow catheter of 2-F size or equivalent is effective for mapping of the PV potential. Although the recording of the PV potential is important to establish the electrical isolation of the PV, there are several alternatives available to establish the electrical isolation of the remarkably hypoplastic PV with difficulty to place a circular mapping catheter in the PV: a wide-area ablation procedure with the pace-and-ablate strategy or placing a circular mapping catheter at the antrum of the PV and ensuring isolation.

![**A:** Three-dimensional enhanced computed tomography scanning of the left atrium. Note the remarkably hypoplastic RIPV. **B:** Three-dimensional electroanatomic mapping of catheter positions of the successful ablation site for the RIPV. LA = left atrium; RIPV = right inferior pulmonary vein; RtPA = right pulmonary artery.](gr1){#f0005}

![Fluoroscopic AP projection view of ablation arrays at ablation sites shown in [Figure 1B](#f0005){ref-type="fig"}. AP = anteroposterior; RIPV = right inferior pulmonary vein.](gr2){#f0010}

![**A:** Intracardiac electrograms at the initiation of atrial fibrillation from the remarkably hypoplastic RIPV firing. The arrows indicate firing from the RIPV. **B:** Intracardiac electrograms during radiofrequency application to electrically isolate the RIPV. The arrows indicate RIPV potentials. ABL = ablation; CS = coronary sinus; d = distal; p = proximal; RA = right atrium; RIPV = right inferior pulmonary vein; RSPV = right superior pulmonary vein.](gr3){#f0015}
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